Insulin-like growth factor (IGF) I down-regulates type 1 IGF receptor (IGF 1R) and reduces the IGF I response in A549 non-small-cell lung cancer and Saos-2/B-10 osteoblastic osteosarcoma cells.
The insulin-like growth factor type 1 receptor (IGF 1R) mediates the acute metabolic effects of IGF I as well as IGF I-stimulated cell proliferation and protection from apoptosis. IGF binding proteins (IGFBPs) can modulate these responses. We, therefore, investigated whether intrinsic IGFBPs interfere with IGF I-induced regulation of IGF 1R expression and with the biological response to IGF I in two human tumor cell lines, the non-small-cell lung cancer cell line A549 and the osteoblastic osteosarcoma cell line Saos-2/B-10. We compared the growth rates, IGFBP production, IGF I binding characteristics, IGF 1R protein and mRNA levels, and the acute IGF I response (stimulation of glycogen synthesis) after pretreatment of the cells in serum-free medium with or without added IGF I or medium supplemented with 5% fetal calf serum (FCS). In contrast to A549 cells, which produce IGF I and significant amounts of IGFBPs, survival and proliferation of Saos-2/B-10 cells, which do not produce IGF I or significant amounts of IGFBPs, depended on the addition of exogenous IGF I. IGF I increased the concentration of IGFBP-2 and -3 and decreased the concentration of IGFBP-4 in the medium of A549 cells. As compared to FCS, IGF I pretreatment in both cell lines decreased the number of specific IGF I binding sites, down-regulated total and membrane IGF 1R protein, and largely reduced or abolished the acute IGF I response without affecting IGF 1R mRNA levels. The data suggest that the IGF 1R protein of the two cell lines is translationally and/or posttranslationally down-regulated by its ligand in the presence and in the absence of locally produced IGFBPs and that the cell lines have retained this negative feedback to counteract IGF I stimulation.